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(54) ARITHMETIC SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To directly 
realize the performance of a large scale 
program composed of a plurality of 
program modules by hardware without 
using a general purpose CPU. 
SOLUTION: For a gate array 42, logical 
constitution among gate circuits 42a is 
attained according to an FPGA data 
module stored in an FPGA data memory 
41 and an arithmetic operation is 
performed in terms of the hardware. When 
it is detected that the module stored in 
the FPGA data memory 41 is the one 
calling the other module by a calling 
detection part 43, the data of the halfway result of the arithmetic 




operation held in a flip-flop 42b are saved in a saving stack 44 and an 
argument to be delivered to the module of a calling destination is 
temporarily preserved in an argument receipt and delivery part 45. 
Thereafter, the module of the calling destination is loaded to a loader 3, 
and at the time of returning from the arithmetic operation by the 
module of the calling destination to the module of a calling origin, the 
data saved in the saving stack 44 are written back to the flip-flop 42b. 
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{-ffi'lt^tifc^i/^— /WSlJ©y — y^-^n^^'^A 5 1~5 

n^jg[i#^*y 4 1' fcp— K-rSo -I'^'^^yy ^4 7 
f4. ^*y4i' {CP- K^tLfcy-;^7"i3^^7i»'^'© 

1 #^-f o|iR7;>:^?f? ^:©^|f?g*(c^Afo-r -^^^ 
-hTW42* ^mm-^V-Vn%A2 

v^n. v~yyxi^'y K ^mi^-f-^-^X-h 
o/c^i-g-tcfl. ^:©i'*f|!ijm4 6' tii^-rSo 
[004 8] WM^4 6 ' ft, ffi®^>?^-/KD(q^t;?[±i . 

^)yyynyyA2h\z.i^m^nx\i^i>'f—i') n 
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;^:/D^'yiN5 1~5 n?rn- K$-1i:. ?l»S:(t»Llf|5 
4 5 ('-B#f%#$;n.fcr-^' ^Atlf-^ t LX^- V 
4:2' 

[0 0 4 9] -tfc. WliiL%(Dy-7^-:ft!^'yMm 

S(t«L^4 5)i-a#ftl^$-&5„ ^LX. mm:^^'y 
^ 4 4 tiljiStufcr-i? tt^oTi*tj?ffi Litwy-y. 
7°Oi/7A^St^7i^y 4 1 ' fcn-K^-^x iW;^^ 
y ^ 4 4 {Ciiii ^ g|5'^B i:yVy:fytiy:/4 2 
b[cMU ?l»S«bg54 5{^-Bt«^^5tl.fc5liC^ 
71J 5'7'70s'y^4 2 b®5*>C>^^®fcC>f-»t5Z>* 
■yrSo ^Ur. iiiexi?'-;/^' 4 4(>liiii^i^fc7=-3'{' 
^ ':5V ^TPyt^a Ltu©^ -;KD y n i^'y A 

[0 0 5 0] Y y-" y ^ 4 7 tt, S^coy- h 

T't, ^:Of±i;^}::J:oT<^-bTU'^4 2' ic^sns 
/c. r :iT'<^y- hTW 4 2' fi, V-T.'fxi^yK 

[0 0 5 1 ] £^_h(Dj;5(c-f'y^y"y^4 z^^ti'pjjg 

il-S-tiCioT. y-;^7°l3y7A5 1~5 n^^ 
v>:=L -yPM'J{e:Ji^5? F P G Ar /-^-T 7.4' Id n - K LT V ^ 

< r i:;55-Fijfgi/^5„ FPGAT'-'My4' 

[0 0 5 2] *fc, rwllJfeOJl^filcoSSiv'y.xi^^S: 

\'^\c-m^-^wm^}i\.x. mmm.^^:^n,¥mk. s 

ll3(cS»->;^TAlAiLr/Ts-t-«^^/ft-L-C 

[0 0 5 3] J; 5 la^v'y;-^^ 1 Att, H 

1 \z.7f.-f'm-'y7.y'J>. 1 i*««i(d^-o«/?g;^«x.. 



[0 0 5 4] T'^da. ^W.n'^oy&M-'yT.T- J>-W^%'y7. 

=Th.\K\mm.^ihx%^\\ ^mi\n\i. f'h7L\m 

Oia-c/B. y-hTW4 2&t;^ic^|^«Ltl5 4 5 

x.tf. 0ife6v^(ill3ic:^-r«jtillKi^icP-o« 

[0 0 5 5] Wi(0^%'y7.'fJ>^ 1 A{4, la 1 nW$-'y 
77'i>^\h%W^\m-(Om'(f-^'<J0o -^rb-C, IB© 

F PGAx-^?'y^y 4 1 (;in— K^tbfcF PGAr — 

P G Ax-i? ^i?3.-/v^iq2tJ«ttli-x-^ ^S5-g•^^^■r 
St^ gBld§^$tl.fcffft,©?S»->;^7"i>.{c:i(^FPG 
Ar-i^^v^cr-zi-^n-K^*, ^5^^tT*?-yrT. ?S 

[0 0 5 6] JJ^T. ffi^'^^xA 1 A;05^ mA<ry^3-y 

-C, iR»v'>^rAiA;i5|H,}dSi^$tifcffi(7)?ttv';^ 

Ti^tFPGAx—^^v'^— /VS-P— K**. 

TT'ft. F P G Ax-^^v'3.-;V2 1 :*S:ftHJ(CD- K 

$tl6^)(75iL, FPGAx— ^^^v'i— /V2 1 (4. F 

PGAr-^^v'a-/V'2 x^WWU. ®^v-y.rA 
iAf4, it^v';^xi<i BS.U«l C[cFPGAr-:J'--e 

[0 0 5 7] FPGAr-i5'*i;'a-yU2;i5g|^i/:x,r 
A 1 AWFPGAx— 4 lidn— K$ix5t, 
fggi/;^x A 1 AcTJ^y- Ml]gS4 2 a /iiSf^ffitt^jfe^tt 
So ^bt, S»v';^ri^lA(Dy-hT^-'^'4 2}n^ 
f|5y!i^e3(DA;^lr-^5';i5A;'j$ti5t, FPGAr-i5'^ 

T W 4 2 (d*3V^TS^^f StlSo 
[0 0 5 8] a^v'y^T'ix 1 A(Dl^t)«(±! Di^agi? 

4 3(i. FPGAr-^/^y 4 Kcn— F$tl.fcFP 
GAx— ^'^i^a— /'^2 1 {d, '^^yT.'fJ^ 1 B&t)«l 
C {d n - K $ S --^t F P G Ar - ^ i'* -/V 2 X ?r 

(Oh^3J)»4 6{d3i^-r6„ 
[0 0 5 9] -^©^^ a^'>->^riv 1 K(r)WM%4% 
{i^ gl»v';=^xi>.l A«t2-i5^~3 4r$iJfPL. P?U5tHL5fe 
ffc-SFPGAr—^^v'^— /'W2 x^Slp:v';^7^Al 
A©FPGAx— iS^y^y 4 1 idn— K$-tir5„ FPG 
Ar-^^v'3.-;v2 x;ii5n-K$tLSi:, a»i/yr 

A 1 ACO^r— hri/'f 4 2(1. ^ ® F P G Ax — ^ 
^— yl'2 x^8(#-t5„ ^LT> FPGAx-r^^v*^ 
-/V2 KdiSC/t^aro-aiL-C, r®FPGAx- 
^^i?^-/U2 X SrS^i/y.T' A 1 A©«|^)|^»»g|5 
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[0 0 6 0] Sfc, 1 A©f|iljm4 6 (4, 

1 A©ffi|i?8#SiJfpsi5 7 (-ffiX-rSo 

[0 0 6 1 ] g^v';^^ A 1 AOlittS^ilJW 7 {*, 
BS-t^l C(Dl3-;5''3^ftl|fflU FPG 

Ax— ^J'^v' 3.-/1x2 x?r. aS:->-;^x A 1 BSU^^l C 

-<?5fe*> 1 BS.tJ«l CtCFPGAr-^ 

[006 2] *v^-e. s®^/^7^ A 1 AroTOS^ftijp 

$|3 7fi. ifl#v';^^Al A©f|!lJWg[5 4 6 J;i9?lifci:Lr 
#t^it^fcr-i5'(D5*>^ tg»v';^ri^lB(C'W|&-1-'< 

7 4 2 C^Ayfj L, -/^CW-XXt" A 1 C(r#fc|^-r-<t % 

-^4 2tA;:^i-5„ Si^|[i^;=^r,A i BS.tJ«i 

CCD<>*- hTW-ffi. FPGAr-^-T v=^-/l'2 x 
[0 0 6 3] FPG At — ^ ^ i?^ -^L' 2 x (>:ii>" 

^;iSiji|7-t-5 i ^ '^^VT.T-J^ 1 B (Xfi 1 C) mm 
^4 6«, a^v';^xAlB (XfilC) ©'J^-hTU 
-Y 4 2^^550tti;br-^i% P^LFtiJ t^cDF P G Ax- 
:?^v'a-;l-2 1 IdiS-r^liCt Lt. A 1 B 

(XfllC) ©5li:^«t»La54 5{C-^^S#$*?,„ 

[0 0 6 4] 1 AroMWfti^ffiiJWTfi, 

S^v-xr A 1 B&t/ 1 C(D5l»:S(«La4 5 {Cta;tl 

-^Sr. 1 BS:ti«l C®5licS(t«La34 

Aro^y i/y7ns/y4 2b(Dgff^roif)© 

^'1'4 2«. FPGAt-*^:?^-:^^.— y'V2 1 

[0 0 6 5] :L(i:,%m(imwMmoy^%iy7.7- j^tm 

[0 0 6 6] jft^v-^^xAl A{^jg^$n.-5ffi© 



flilWfgff v^XT^ A(4, i B<:OttJKig»f|3iJ»f|3 7 (igft § 
tlfcSit v-;^ -r A F P G At^— * D — K 

^ ia*<^rfTt)-arT?S»ii$*^lk#-r 5 r t BTt^T? 

[0 0 6 7] a^v^;^7^A 1 A;5Sia^cgiE$i^ 

fc^l!l»^ll»v/:^xA(cy-yi.:/^^7A^^- K^-IJ:, 
ffi^^=fT*3*Ta®i^m<^Si#-r5 J; 5 (- b-C J; v\ 

fcfcL. SlS^'y;^^^ 1 A(cS«;^^5ft!l« 

|S^->';^r A(±, fct 2 (c^i-^i^Sr^L-CV^S 

[0 0 6 8] 

fcS©©II^T5&/^- K :t Tt'^m-r 5 ^ t nlfg h fi. 

•So 

[ElBoffiWilftP^] 

[Ell] im,Wi(n>%M(r)WMk^1i->1i--h'^%V7.^J>^<r>m 

[1112] *^!^©flii©SgJgcDMc;5^^^5?«^v';^rA 
»«^€rS^i-:/D y ^ |llt?$)5o 
[H 3 ] *ISB;]«{iji«:^Jfe©^ffi{;i*=>d^5a^v':^7' A 

[04] *|S|^©^Jfe(^?^J|{C^>^^SSI©v';^7^A;J5^ 
[i^-^WJl 

1. lA. IB, IC a^v'y^T'A 

2 FPGAr-i5'E'itg|5 

3 

4 FPGAr^W;^ 

6 a :y/-?-f y 

2 1~2n, 2x F PGAr— ^'^v^a.— ylx 
4 1 FPGAr-cJ'^^y 
4 2 ff~-V7V4 
42 a >5^-Mh]SS 

42b y^v-fyny-f 

4 3 P^tKtb L^ffigP 
4 4 

4 5 ^jm^\m\M 

4 6 ffelJiPglS 

5 1~5n y—:^-fxi^y.t^ 
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